Regulation of cyclic AMP response element-binding protein (CREB) phosphorylation by acute and chronic morphine in the rat locus coeruleus.
Previous studies have implicated adaptations in the cyclic AMP system in mechanisms of opiate tolerance, dependence, and withdrawal in the rat locus coeruleus. It has been speculated that such adaptations may occur at the level of gene expression. To understand better the mechanism by which opiates produce these intracellular adaptations, we studied morphine regulation of the state of phosphorylation of cyclic AMP response element-binding protein (CREB), a transcription factor that mediates some of the effects of the cyclic AMP system on gene expression. We show here, by use of a back phosphorylation and immunoprecipitation procedure, that acute morphine decreases the state of phosphorylation of CREB, an effect that becomes completely attenuated after chronic morphine administration. In contrast, acute precipitation of opiate withdrawal, via administration of an opiate receptor antagonist, increases the phosphorylation state of CREB. Such regulation of CREB phosphorylation could be part of the molecular pathway by which opiates produce changes in gene expression that lead to addiction.